Development of 4,5-dihydro-benzodiazepinone derivatives as a new chemical series of BRD4 inhibitors.
Bromodomains (BRDs) are protein interaction modules that selectively recognize ε -N-lysine residues, serving as key epigenetic readers and play a key role in epigenetic regulation of gene transcription. Bromodomain-containing protein 4 (BRD4), a protein containing two BRDs termed BD1 and BD2, has emerged as an attractive candidate for the development of inhibitors targeting gene transcription in several types of cancers. In this study, we made structural modifications of previously reported BRD4 inhibitors, to develop new chemical scaffold 3,4-dihydroquinoxalin-2(1H)-one. Four series of compounds (compounds 7-10) were synthesized, and the BRD4-inhibitory activity and anti-proliferative effect of these compounds were evaluated. We found compound 10d has remarkable anti-proliferative activities toward leukemia cells and could induce apoptosis by mitochondrial pathways. Notably, the analysis of molecular docking suggested that hydrophobic interaction was essential for compound 10d to bind to BD1. In conclusion, these results demonstrate the potential of compound 10d to be utilized as a BRD4 inhibitor with apoptosis inducing effect in future leukemia therapy.